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Ball grid array semiconductor packages are well known in the electronics industry. 
Currendy available prior types include the Plastic Ball Grid Array (PBGA), the Ceramic Ball 
Grid Array (CBGA), and the Tape Ball Grid Array (TBGA). A BGA package typically 
comprises a substrate, such as a printed circuit board, with a series of metal traces on the 
top side. This series of metal traces is connected to a second series of metal traces on the 
bottom side of the substrate through a series of wire channels located around the periphery 
of the substrate. A semiconductor die, having a plurality of bond pads, each associated 
with an input or output of the semiconductor die, is mounted to the top side of the 
substrate. The bond pads are connected to the series of metal traces on the top side of the 
substrate by wire bonds. Typically, the semiconductor die and wire bonds are encapsulated 
with a molding compound. The second series of metal traces located on the bottom side 
of the substrate each terminate with a contact pad where a conductive solder ball is 
1 ; attached. The conductive solder balls are arranged in an array pattern, and are connected 
j'T to the nex t level assembly or a printed wiring board in the final application. 

Please replace the paragraph beginning on page 9, line 28, and ending on page 10, 
line 14, with the following new paragraph: 

Substrate 102 has an opening or aperture 114, extending from the top surface of 
substrate 102 to the bottom surface of substrate 102. An upward facing cavity is formed by 
securing a support base such as thin sheet material 116 to the bottom of substrate 102 to 
cover aperture 114. Thin sheet material 116 is typically any type of polyimide or metal foil 
based or backed material, such as copper or aluminum, on the order of approximately 
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0.025 to 0.1 mm thick and preferably 0.05 mm thick, and must be able to withstand 
temperatures involved in typical solder reflow processes without degradation. An adhesive 
may be used to secure the thin sheet material 116 to substrate 102. The adhesive could be 
a thermoplastic, thermoset, or pressure sensitive type. The dimensions (length and width) 
of the thin sheet material 116 are greater than the dimensions (length and width) of 
aperture 114 so as to completely cover aperture 114, but typically less than the dimensions 
(length a nd width) of substrate 102. 

'*3 Please replace the paragraph beginning on page 11, line 24, and ending on page 12, 

=Jj line 9, with the following new paragraph: 
/^H* Substrate 202 has an opening or aperture 214 extending from the top surface of 

substrate 202 to the bottom surface of substrate 202. A downward facing cavity is formed 
by securing a support material such as thin sheet material 216 to the top surface of 
substrate 202 to cover aperture 214. Thin sheet material 216 is typically any type of 
polyimide or metal foil based or backed material, such as copper or aluminum, on the order 
of approximately 0.025 to 0.1 mm thick and preferably 0.05 mm thick, and must be able to 
withstand temperatures involved in typical solder reflow processes without degradation. An 
adhesive may be used to secure the thin sheet material 216 to substrate 202. The adhesive 
could be a thermoplastic, thermoset, or pressure sensitive type. The dimensions (length 
and width) of the thin sheet material 216 are greater than the dimensions (length and 
width) of aperture 214 so as to completely cover aperture 214, but typically less than the 
dimensions (length and width) of substrate 202. 
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